Cortical perineuronal nets in the gray short-tailed opossum (Monodelphis domestica): a distribution pattern contrasting with that shown in placental mammals.
Extracellular matrix proteoglycans accumulated in perineuronal nets and in certain neuropil zones have been shown to influence the immediate neuronal microenvironment, and to contribute to the chemoarchitectonic characteristics of neuronal networks. Studies in different placental mammals, including the human, have suggested that the major principles of extracellular matrix distribution remained constant during phylogenesis of the different mammalian strains. However, the comparison of matrix distribution between various species also indicates that striking deviations from the basic pattern may occur, although their functional significance appears unknown as yet. This study examines the extracellular matrix in the forebrain of a basic American marsupial, which has evolved independently of placental mammals for more than 100 million years. Brain sections obtained from adult gray short-tailed opossums (Monodelphis domestica) were stained for extracellular matrix components using the N-acetylgalactosamine-binding lectin Wisteria floribunda agglutinin (WFA), a polyclonal antibody against chondroitin sulfate proteoglycans (CSPG), and biotinylated hyaluronectin for the detection of hyaluronan. In subcortical regions, the distribution patterns of WFA-stained and CSPG-immunoreactive perineuronal nets were similar to those reported previously in placental mammals. In contrast, a unique distribution was found in the neocortex. This distribution was characterized by the presence of perineuronal nets around pyramidal cells and matrix components within the adjacent neuropil that together form a continuously labeled zone in layer V. Weakly stained nets ensheathed less numerous pyramidal cells in the upper layers II/III and a few multipolar cortical neurons. Dual staining experiments showed that cortical net-associated neurons were rarely immunopositive for parvalbumin. This fact, in addition to the predominant association of extracellular matrix components with layer V pyramidal cells, differentiates the neocortex in Monodelphis from that of all placental mammals studied to date. Regarding the basic phylogenetic position of this marsupial species it remains to be shown if these distribution characteristics of extracellular matrix may represent also a basic feature of cortical organization.